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£ #^Al a^o} c-11o]El-7> M-g-A^ °l*fl ^S]^r -frJL ^)o]b|- # 

St!: ^^r, ^3.5] t-flolEfol] tfl-g-*]-^ #-<^ ^H#JL<4 

<H4!Jl» Hfl*l*Rr efl^l^-; ^"71 Bfl^l^-^ #^-g; ^-*H #^^>7] ^ ^1 °1 ^ # 

±r #71 CflolBl- #^ ^^olHlol ^o] ^^1=1^ #Bfl§- ^ ^JE-Hf- ^ ^flo] 

£ 4 
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cfl^lEf w^s^, tLZ, tAC, cflolB)- ^ej-olw], c-flo]Bl- #^ sc^cej-o]^, sfl^] i 3)0] 
^ #^ ^l^oll- -ilx, *fl<y, DRAM, ^IB-Isilol^. 
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-frJL cflojEf <S]. 7>^*1 ^-£^1 *\]2.£\ cflo]El- #^ aWDATA OUTPUT 

BUFFER CAPABLE OF CONTROLLING DATA VALID WINDOW IN SEMICONDUCTOR MEMORY DEVICES} 

£ 2^ £ 1^ #^ tH^i)S# *}-§-S>^ DDR SDRAM ^1 BjE. ^0]^ s}-^ 

£ 3£ ^efl7l^^l rcf^. b^S^s-I- DDR SDRAM ^ b) = a1 AC BM n <j;£.. 

JE. 4^ -g- ^9] <£^X\o%6\) 4=. c-flolB}- -gS-f ^ £Al^ 3] 

£ 5^ £ 4^ #^ Bl3Jl5)S# ^-§-*V DDR SDRAM ^1 = ^-*}-g- M-Bj-vflfe AC Ej-o]^ 
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220 : Hel^efoltH 230 : cfl^Bj- #^ ^Br 0 l*l 



<11> £ ^ o. aV£^] uflSLS} #3 ofl ^-tb -R-Jl CflolBf 

(Data valid window)^ 3^°1 7|-^-tr ^>£^1 ^IS-S] ^ls] #^ tH^Hl ^*}: ^H*}. 
<12> ^(Chip) ^ 5>l^-ofl^ #^ ^(Output pad), ^-(Off-chip load) ^ 2^3°- 

^ 3M*}*1 tflef ^ pF (<* 50pF tfl^)^l 3- ^-§>7> ^^tf. i^eM, olei 

1- a^^Rr #3 (Output driver)efZLi tr4. 

<13> £ 1^- ^2fl7l^ofl af^ tfl o] #a 1^*13 3.* JEAl*V ^S£o)^ ( £ 2 ^ J£ 1^ # 

^ tf^s^-i- A>-g-e>^ DDR (Double Data Rate) SDRAMCSynchronous Dynamic Random Access 
Memory)^ = ^^(Read command)^ ^]o}^\. ^^ s)-^^- _£a]^- e}-o] ^ £ o m-. 

<14> £ 1-i: #2:^ , #efl^ cflolBl- #^ 

<15> ^ tfljf o} cflojEfC Internal data) ^lficfl, DRAM ^ ^ ^ HH&r ^Hf 

UMbKI •NETUPl'Sr 'NETDNl'l- 2fl*l<5rRr Efl^^-(IO)^, €■ *}»}^S. tfl±L^£r clM 

^5foltf|(Data out driver, 30)sf, 3H&r #^ -^e]- 0 ! ^ (30)# ^P-^s>7] £)?r ^\°}^ 
#^ H^H.efol^( Data out pre-driver, 20)» ^l^M 
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<ie> ^ > 3^ 'NETUPl'4 'NETDNl'^ ^ z]-zj- *fl<H4]:§:£|- #-t}£ afl^^l 

<17> o} 7 )^ , 'NETUPl'^ 'NETUP2'^ $1^3 (IMV)» 3 7^^7fl S)£l ^jg. 5L*1 

'NETDNl'4 1 NETDN2 ' fe- *\3. 3.*\ &-g- 5Hr4. 

<18> ol*> > ^^^V ^ o. ^ ^ B^s)^ •£ 2 # %l-2:*>^ ^^tVcf. 

<19> £ 2^1 £A]^ w>s>f ^o], sqjfo} #s^(CLK) <9sW tfl*IM DRAM^l £}2= ^(COMMAND) 

°1 IHH*}^ 3H^1(CAS Latency) ^ cfl o] $\o]t% a^S^-I- ^g-Sfl 

<20> #^3*1 nfl^r 1 NETUP2 ' i^=7> 3] ^(VDD) <?] '3.*] ^>o](ol^} h 

2* ^)'» ' NETDN2 1 ^^^<y- 3l 1 t(VSS)<?} '3.*] S-f M*> L^e}- ^-)'« -fr 

cflojE} #^ s.5fo] «K30)3 PM0S H^^l^t|(30a)i4 NM0S H«*l^iEl(30b)fe c|^a|M 

#(Disable)5]3l =L #^(DQ)£r *M ^^(Hi-Z; High impedence) #£fll- -Pr*RVtf. «^7l 

A i, *M ^^(Hi-Z) -tfnfl^ ^^^<y- efl^ 1/2 ^ 'VDD/2' efl^lt}. °1 afl, c-J]o]e}- ^ 

Bf 5l^^=r 'NETUPl'4 'NETDN1* °ll S.^ 'L' 2\ &-g- #^*>7fl ^cf. 
<21> if 5 ^ (DQ)°1 'H'?J ^-f 'NETUP2'2l- ' NETDN2 ' ^ S.-=f- 'L'^ 7>^o> jf£i o] ufl ( 

cflojBj- ^es. 'NETUPl'^ ' NETDN1 ' °fl zfzj-. 'H'Sf 'L'^j ti^ , #^(DQ) 

°1 'L' °J ^-f 'NETUP2'°+ ' NETDN2 1 S.^- 'H' B\ 7}z\o\ *}H.g. °) nfl , c-flo)£}- snf 

'NETUPl'4 1 NETON1 1 °fl ^ 'L'^ 'H'£) ^*>7fl 4gcf. 

<22> T5V3g ( s 2 ofl £ a1^ u>sf Qo] ^ (COMMAND) 0 !] S]*fl dMB}-7} ^-f , 

*fl HH^ #^(D0)^r *M ^^(Hi-Z) #eJN*1 #g-*IM rflolE|-# #^*>S. S cf^-o^ <£ 
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3HEf Dl, D2 ^ D3<H] w]-s^ > £}Jf #3}(CLKH1 cfl*l*H ,42^] 

^s\E.S. ^ Ei ^( Inter face ^-^a]^ ^ o^cf. 

<23> E 3^- ^sfl7l^^l n]-^ tH^slS* A>-g-t> DDR SDRAM ^| AC Bfojn!^ £ 

<24> £ 3^- ^-S^V^, ^^5. DDR SDRAM ^1 = a] <£*fl<>) ^ojBj- ^(SpecHH ^ 

^ #^(CLK) tfl«l 3He}- a]^o] 'tLZ'^ <£^}7]7]- o^cf. 

<25> O)^-, ^5flo} tH^Sl^lA^ ^WJ^ C-HojEf^ #^oj ^ U^-g-O.^. c]«fl - tLZ - 

fi] i^j ofl^tfl, +/-700ps* ^*>7]7> ^1^* *M^>7l ^sfl ^p, 'tLZ' 

<3] ^^1^- $^7] ^Sfl cflojEf #^ £^3. o]o) S ^5.(^1 »- #^(CLK)cflwl + « 0 Vt£o_ 

j=L) ^l<a^l^ ^ #^(CLK) tflHl #^ H^jfj c^o)e]-^ ifHSkew) i^(tAC) «*mtfl, 

+/-700ps^r ^*}7}7} o^-g- £-^o] ^^j-Tll £cf. 

<26> i^Tga. Aj- 7 ]<^ ^ ^Hfloj -^1^^- *fl^^>7l CflolEl- 
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<28> ^-71 ^-^^ iH^M xjflS.e] ^^Ai HH EH tfl-g-SHr 

#-<S #-rf£ ^I^aiji* <a^^-of sfl^l^ efl^l^-; #7l 2fi*l^ #3* ^ 



<29> ^Efl^ 7 ]^oflA^ 3Jg*H C-flolEf #=H ifs] <y«fl ' t LZ' i*]^ ^7f 

cf. ^^sr>7] ^*fl £ i°] a^olHfe ^ c-flo]^ #§H Jf-^ ^.oj. 1 NETUP2 1 ic^sq- 

' NETDN2 ' ii-ELl- ^ -H'^ 'L'jg. -fMWS «1« «fl^« ^ 
<30> ^ ^ c. ole ^ V oj^s o]^.^ ^wo^ e|c ^.g. ^Al^ dlo]^ oloflol^- 

HI ^£^-7> 71^1^ ^-g- ^1^- ^ o|£S. *J.cf 
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<32> 5L 4^ ^- <£^X\d\]o\] rcj-s cflojB)- #JE-f s^o] #^ t^^s. £A ] ^j. 3 

SJE°M, £ 5^ £ 4^ ^-g-tb DDR SDRAM^ eJ = a]S] ^*Mt q-Ej-iflfe. AC 

<33> ^^AHloflA^ 'tLZ'* #o]^ « 0 V^^- ol-g-^H ^2fl^ ^-^1^* «fl 

^^>7l ^*fl £ 4«1M ^3^3) <q ^.g. x\# s}ol «gs]ia^(<*fl^tfl, VDD/2^1 

<34> M. wVt^o} ^ojE} #^ ^S^H^ 6(| ^ tfl , l&Hafl ufl2.E| bJi= ^ -g- ^ 

49*rS-§r n fl, BlS. °l-g-*H #^ <>Hl°ll-(Data Out Enable; o]^> DOE 

^ f") AlJil- ^f, 'DOE' ^IJltt BliE. °l3Hfe 'S.^ S^'* ^ISH, = 

t^^aI ^sj cflolEf^ uj^H ^o](0utput data burst length) ^ *M ■ ^ -fM^b 

<35> 'DOE' Aljr-i. n]^] 2:^0] 7]-^ *1 <3-^l- -f-sfl ^ A] # n>S ^cgtg 'DOE' 

AljL ^, ' D0E_DELAY ' *±3lQ zl ^Vo) 'D0EB_DELAY' HS.^ AA #^*>31 o| j§, 

<36> S. 41- t2^, c-flolEl- #^ ^2}^, ^^Aj^(iNi)^- #-cf£ 

*l]<HAl Jl(IN2)-I- «y^«>o|. v]}3.E] ^6(H c-HojEl-oll tfl-§-«!?Kr iSS. 

* ^^>7l fl^ ^--^^-(200)^, ^J=4g C-flolE]-^ #^ <^ 

*1<£ai^, ^-71 *l<3sl^ ^^HH ^^-(200)^ #^0] bt>o] ^ol^Ol*} Hi-zef *r) 
^» -fMSKE-^- ^ ^cH^ls(°l^r D0E_DELAYe|- ^^(200)^1 ^1^*1-71 *IH 

Y(100)# ^Hl^H ^£t}. 
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<37> <$7)X\, ^ 7fl^ IN14 IN2# ^ aflo^^ ^^A]^5^J7 

3^ ^-g^f (200)4] *lH^iJL IN1°1 '3.2] SH"|] nfl. DQ# 

'3.^ is}o}'S. -g-^^n. ^1<H^1S IN27> S-f' ^ nfl DQIr §- 

<38> ^^^(INDS}- *)H41:£(IN2)fe ^lS.sl igo^i ^ = 5} cflo] 

<39> c-flojEf SEf 5)3.^- tjfl2.e) sj-ol^ eH^ll- Ofto]^ 

» HH^f #^ ^1**1-71 ^o]e^- ^ nfl ofl^tfl, uflS.^ dHE}-7} 

>S_Z\ *}o) • ^ DQ *H' 7 > o]o]) tfl-g-*}^ 3.*) ^ 7fl<2] #^ 

AlJl c^7lA^ ^- 7 fl^ °g^^l3L^l IN14 IN2» #^trt}. 

<40> t4^, cflojE}- DDR SDRAM ^| ^-f ^ ^(Rising)^ 

#(FallingH «fl^>^ Jf- 7fl^ ^^7l (Differential amplifier)* if-^H , A 

<4i> ^oi«.(ioo)^ ^£.5] el = ^ c-ll o] Bf^) cflwl x$o}^ # 

^ Al^o] - tLZ ' ^S]^. n>^§> £ ^ ^1 o^A] 71^- ^Oj-, DOE Ajif 7>^-5>£^- 
^l^l^ DOE ^IJl^ ^^(200)^1 DQ7> «H A o v <« -fi-*l*K£^- 
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<42> SEt}-, ^H^UOO)^ D0E1- 'tLZ' ^-g- ^^r^ *1<S^ DOE.DELAY >$^*r 

7) ^Htr ^^-¥-(110)^-, DOE.DELAY -il^^l -g-#*H ^«-( 2 00)^ ^ ^ ^(NETUPl , NETDN1) 
°1 Hi-ZS -fr*^^ ^ jL^i ^(^^cfl, so.- >o. 5> £ a 

Hi^r °J ^Sl^r ^ ^^^IJKINI, IN2)£] 5.31 ^ ^cs. ^ ^ ^^i^ 7 i ^ 

^1-^(120)5 

<43> ^7l^, ^l^^-(llO)^, olttlB] °l=0^1^r «>, ZL 2;^^ o]l^E^ 2 

^o^dn, 112)21 S^^H ^ ^l^* S^^>7fl ^t}. 

<44> 3] 1 ^- 7 fl^ ^ ^^^-(111, 112)^ oj^Tfl #^5. 2# *1<£^ #3 

•0UT2-2}- 4^: *l<£fl #^ 'OUTl'^ ^7fl^ t^-g- zj-z}- zl^cf. a\y)*\ , DOE *1<3^ 
DOE.DELAY 41JL-1- ^*Kr o]-?Hr 7]§ #^(5E^ <^ #5} ; CLK) cflo]^ 

# i-MMfe 'tLZCData out impedance time from CLK/CLKB) 1 H- *H ^^[7] ^tr 3J°H, * 

# 2^ Sl^E]^ 100ps°l*r ojcf. 

<45> ^^^^-(120)^ D0E.DELAY ^]Jl-I- D0EB_DELAY ^ISf #^Rr 

^^(201)2}-, D0E_DELAY ^IJl-I- 7flo];E *]-Jl <^#o] ^x] ^^(VSSHl ^5]^, 

^^(200)^ ^ ^^(NETUPl, NETDNlHl ^ H^l^Ei (Nl)3. ^ 

W>, ^HHH^ MM0S E^AEjf ^ofl^. JE^^Cf. 

<46> *V3l ( ^7]a^ ^ij] B€^it|(Nl)7> ^-§--^(200) ^13^3- 2fl^l^-(210)^ ^ °g 

3} °- zl ojcfl^. srV^AM-, D0E_DELAY ^13:1- ^f-TiMH 
JH, <Q^o] ^xl^og-^. (vss)o1 ) ^^s\^ Bf^ol zj-zj- efl*l^-(210)2l t}^ <^^] o^sq. 
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<47> ^-¥-(200)^ nfls.s] ^oflA-i 3 = ^ 3Mb}-!- #^ -E.eMtH(230)« -f-sfl 

*\7] C-HojE} SEf 2)^5L«-Ei »1 ^ oj^ ^1S(IN1, IN2)«- Efl^l^ 5fl*]-*f 

(210)2]-, Hfl*m210HH #^3^ ^ ^ NETUP1 ^=^1 sfl^sHr til^Al ?1 7l ^ 

^^^(INV)^, ^ HL^ «V #£]*1 ^ i!fl*l^(210)2] #^-|- <^-2-S *}*\ HI 

olEf #^ =e|-oitH(230)l- ^^>7l 2]^ t-iloiEf #^ He! ^.ej-oi^ (220)2]- , HHe}- #3 H. 
E]£Ls]-ol^ (220)1- -S-^fl ^Jf€ ^ojEfl- #^^>7l ^tb 3Hb}- #3 £L5]-ol b] (230) 

<48> 2fl^w.(2io)^ NETUP14 <?1^^(INV) *W<*IM ^2] ^7fl2] <yt^ 

^ll5fl^l^-(211)2]- ) NETDN13]- dlo]E)- nH]c^ 0 ]tH *}o]6\] #^o] # 

Jl ^-7fl2] <y«]^ ^€ ^22fl^-^-(212)S. ^l^^iq-. 

<49> W>5]- ^-O] JS. wV^oflA^ <2]«.oJ £]c i^ofl o}^ A]^^ ^]^A]^ 

D0E_DELAY ^Jl«- °1 *]:£7> 'S^j ' ^ nflnl v]]-^ ^ o] Bfl- <q^-S. ^ & 

Tfl S>^A-] ^ Hi 0^2] ^£-2-7} 7^]^ ^tf-g- ol£S o] Ufl ^ 

(101, 102)2] 9jw]Ei2] ^, S^^>H.S^ *1<3^2] S^o] 7>^*>£^- ^nf. 

<50> ^ ( olB]*!: <?1H^2] ^7f# S^Rr 7 A ^2] ofl tiV£*fl ^Aj- ^l-ij^ofl ^^-^^ 

^11" (Metal option)^- ^S^H ^1^^* 2:^^" ^ ^cf. 
<5i> o^H, sfl^w.(2io)^ NETUP1 ^=2}- <?lw]B](INV) W\] Mx} ^^(Cross-coupled) 

if- 7fl2] Ol^E^S ^€ ^Bfl# ZL ofl^. ^V^O.q- ( ol5]ofl £ #^#§-(Flip-flop) I" ^^*1 
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<52> 



<53> DOE -ilJlfe D0E_DELAY -tl-M- DOEB_DELAY ^IJl^ ^=7>*1 ^BflS. cflo] 

#^ b^s] DQ 7 ]. Hi _ z ^-Bfll- o-^ji*} ^ ^MM^r DOEB_DELAY D.3L7} ' g_z\ *}o]< 
^r, DOE.DELAY ^±7} ' S.^ tlcf. 

<54> DOE.DELAY ^]JL7> ' S.z\ *}o}< 7 } DOEB_DELAY ^JL^r 1 S.^' 2] 7}t-\ NM0S 

H^^l^E : |(Nl)7l- ^-^.^5)5.^, NETUPl^ NETDNl^- ^^(INl, IN2)£) zflHfi-i- £7)] £H 
7>}7)o\] ^X\Q s. 1^ -^4* ^*}7ti sH, D0E_DELAY 41JL7]- 'S^ S.^-'7\ 
DOEB.DELAY 1±3L^ ' S.z\ <5>°1 • o} ^ 7 }t} NMOS S^^]^bKN1)7> €-8^5.5., NETUPl^f 
NETDNl-cr '3.^ -2] 31 ^-t- ^Tfl ^t}. 

<55> 1] 



NkTUPl 




NUTUP2 


NkTDN2 


W 


H 


L 


L 




H 


L 


H 


H 


H 


L 


L 


L 


H 


L 


Hi-Z 


H 


H 


L 


H 


i 1 1 ega 1 



NETUPl^ NETDNl°l ' 3. 3 3.-$-' 5]^ NETUP2^ '3.*) *H' 7 > 
NETDN2tt 'S3] S^-'^ efl^# ^Tfl^S-S., Pl^ N27> 3.^ €-&3<H D Q^ Hi-Z 

DQ^I Hi-Z ^Bfl^- ti>sf ^-o] -tLZ' ^ 5^ -f^s] 

^ H>^-3)^>cf. ^ *]«S-¥-(lll, 112)^ t=Ht# s^*H DQ^ Hi-Z -fr 

30-14 



0030017568 <^^>: 2003/10/29 



>- 



*1 7}^-* 2^*}- £f-g-, DOE.DELAY Ajjr^. '5*) *M" S S><^ IN1-4 IN21- DQ 

<58> oj^ S i^- #a«-<3] ^ ^-cf. 

<59> ^^*V w><4 £o] DOE ^IJlsq- D0E_DELAY ^IJl-I- #*fl 2^<q ^01^7]- a]^ 

H# slSS^-Ei NETUP1 NETDN ii^S ^^E]^ #-<^ iNl-4 #-t}£ 

3L IN2^ ^ -3.*! *H'«4 '5.2] ^ ^-Tfl ^nf. o] nfl t NETUP2Sf NETDN2^r 5L^ 

-S--r-'^ ^-i: ^Ml $2.3., N2^r ^-iH^ji Pl°l ^--^SH dq# Jf-*fl VDD efl^ ^, • 

<60> nflSLe] ^ofl ^jc^ ^o]b}71- 'S^j 3.-f'«J ^ 3^3.^3 NETUP1 

^ NETDN ic^s. <g -_<^ ^c^aij: ini4 *1H^1J: IN2^ s-f ' 

<4 sfol'o] ^ ^ ^ o] x qj > NETUP2 ^- NETDN2^ 3.^ '^-] *H«s| ^ ^-Tfl 

3 5.3.. Pl£- Ed-^E£]H N2^ Hd-^E)^ DQ!- #*fl VSS eflt ^, ' £.-$-'7} 

<6i> H>ig ( ^^*V ^-o] DQ^l Hi-Z Aj-Efl -B-^ll- NETUPl^f NETDN 1 h^^.7} S.^- 

S-^h'e) NETUP1-4 NETDN IcE.^ ?M S.^- 'S^ e>o] ■ 01 ^-foflA-] DQ^ 

'illegal' ^, #711^1 SHrtf. 

<62> nJ-eH, «>^- Jk°] D0E# ^a^ D0E_DELAY# r-flo]E]-7> #^5] 

<63> ^*l 0 fl 6 )M cflo]E|.7> Hi-Z ^1^>J17> ^ nfl DOE ^JJl^t '3,2* 
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NMOS H^^l^Ei(Nl) cfl^l PMOS H^^l^Ei# A]~g-^ ^-fofli. n, ^ $-o] a}cfl<^ a}] ^ 

& <iHl^ *r 5U 4. 

<64> £ HjB|Sl3.<HHfe- 'tLZ' ^4 'tACCData out access time from 

CLK/CLKB) ' i*|-g- l£S S^o] 7>^^>cf. 

<65> #efl£] ^-f 3E 3£q eM*33E<*)H *tLZ'^ ^S>7l ^*fl vfl^- eJ|o]eJ- *1 

<?!a]^ S.s- c-flol^^ ^l^Al^lcfTg, DflolBKDO)^! ' tLZ' =r SL^r, 

<S^r*Rr 'tAC 71 § #^(CLK) nfltil (+) «o v *^S d>^^>717> <^^^cf. 

<66> ZLiHq-, -a ^^d]A^ £ 5 ofl ^-o} f ofl^tfl, DDR SDRAM ^ Jl^o] <?1b}3|1 

^*>7l 'tAC -§^H 'tLZ' Dj^j s^ol 7 > 

<67> DRAMS] a.t-(Module)2] 8 ~ 167fl^ DRAM ^sM, z}-z^ DRAM<HH 

#3 3^2} -S£^-7> S 6 !^^ #o>^»4^ 33 # ^ 9X°-B-S. tHl ol 

E} n]A)| DRAM 2.1-3 -tf^tt 7fl^°l 



7ltV ^^1^1^ zl 3t!r 7A°}*\ n. 4^ 3t!r ?M o>iJ^- ^<>| o) ^j-cf. SE^r, 

jgTQg) 7l# £-o]:0} ^aJ-o] ^7]-^ 1^3 71^ Af^o] ^^^oflA^ tfoj;^ ^A]^ 
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